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<Intro du cti on>
The nitric oxide synthase (NOS) exists in v∬ious mammalian
cells and generally divides into 3 groups by its stmcture and
origin･ The functions of the nitric oxide (NO) are reported as a
chemical mediator of endothelial cellsand superoxideanion
generator. It also relates to hormone function, prostaglandins,
immun0-mediator, apoptosis,ang10geneSisand cell-attachment.
The polymorpho-nuclear leukocytes (PMNs) Contain NOS,and
release NO produced Bom L-arglnlne. The PMNs mlgrate tO the
inflammatory glngival tissue　and produce superoxides by
stimulants. h the present shdy, we investigated the distribution
1
of the 3 kinds of NOSand estimated its difference between
healthyand inflammed ginglVa in rats･
< Materials and Method >
!袈perlmental Gingivitis in Rats
Three adult male Wistarrats ( 8 weeks old ) were used･ The
inflammed ginglVa Was induced at the first molar by applying a
small elastic rlngarOund its cervix for 3 days･ Rats were
sacrificed with　ample　amount of pentobarbital sodium
Pembutal ). The gingival samples were cut舟om the alveolar
bone.
!印munOCytOChemical Staining
Gingival samples were fixed in O･ lM phosphate-buffered saline
containing 4% parafom-aldehyde ( 4℃, 2hours : PBS), and were
treated with 10%～20% sucrose solution (4℃, 7 hours～
ovemight fわr 2 days ). Gingival blocks were embedded in OCT
compound ( Tissue-Tek Miles, Illinois ) and &ozen in dry-ice
acetone. Five um sections were cut on a cryostat( -20℃)and
mounted onto silanized slideglass･ The slides were dried by air fわr
30 min at room temperatureandfixed in PBS containing 4%
parafbm aldehyde ( 4℃, 2 hours )･ The slides were washed by
cold 0.01M PBS (5min, 2 times) followed by the 2nd wash using
cold 0.01M PBS which contained 1% Triton X-100 and 0.1%
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glycine ( 5 min, 3 times )･ Non-Specific binding was blocked
by immersing the slides in 1% bovine semm albumin ( BSA ) and
5% goat serum ( in PBS, contained 1% Triton Xl100 ) at room
temperature f♭r 20 min and washed by O･01M PBS･ Sections
were then incubated for l hour with anti-NOSantibody ( the
Transduction Laboratories, Kentucky ) at a 1:2000 - 3000
dilution in PBS with 0.2% BSA. IgG antibody ( the Cappel Res･
pro., North Carolina ) for the NOS-negative control was used at
the same dilution. A鮎r washing by O･01M PBS containing
Triton X-100 ( 3 times, 5 min), the slides were washed in O･01M
PBS ( 5min ). Then slideti were incubated with FITC
conjugated goat anti-Mouse Ig'S (G+L)antibody ( TAGO
ImmunologicalS, Califomia ) for I hour at room temperature･
The final wash was made uslng O･01M PBS cotaining Triton X-
100. The slide were obseⅣed with a且uorescence microscope
( Nikon Optiphot, Nikon Col, Tokyo)
<Results >
′
In the experimental inflammatory glnglVa Which was in direct
contact with the elastic rlng, FITC-positive sites were obseⅣed･
In the part ofFITC-positive area, the 3 kinds ofNOSantibody, i･e･
anti-macrophage,anti-brainand anti-endothelial cells, were
stained in 3　different width and concentration. Theanti-
macrophage NOS antibody area was the widest FITC-positive
∬e且. The other 2 NOS staining areas were obseⅣed in the
localized severe inflammatory glnglVal area.
< Discussion >
In the experimental gingivitis, PMNs and macrophages move to
the stimulated inflammatory gingiva. Imai (1991) has reported
that the mechanical stimulation induced by small elastic rlng
placed around the ceⅣix of a molar produces a periodontal
pocket by continuous pressure on the periodontium and that
PMNsare observed on the surfaces of the ulcerated pocket wall.
也 this experiment, PMNs and macrophages were obseⅣed at
ulcerated inner pocket wall in the hematoxilin-eosin staining
sections.
PMNs and macrophages mlgrate tO the bacteria induced
inflammatory tissue, the stimulant such as lipopolysaccharide
(LPS) induces NOS in macrophages. Bryant J･L et al ( 1992 )
have reported that the PMNs have constitutive NOS and in the
PMNs也e stimulant does not induce NOS. The NOS usually
demands Ca2'to produce the NO･ Bryant et al have purified the
constitutive NOS丘om humanPMNsand investigated regulatory
factor in the reaction ofNO production･ The constitutive NOS
purifled by them Bom PMNs is not activated by Ca2+･ The role
of constitutive NOS is considered as a mediator and a hmless
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enzyme･ The NOS in PMNs produce the high NO concentration
area. The pH of acute inflammatory tissue inclines to acidic
condition where the nitric oxide changes to也e peroxynitrite･
This has a strong Injury effect in the tissues･ The relationship
between the NOand the other superoxide radicals is not as yet
clear. It is reported that the NO has a bactericidal activityand
regulates the production of the superoxide radical･ It is
suggested that the NOS playsanimportant role in the
inflammatory glnglVa･
h this experiment, 3 kinds of mouse-monoclonal NOS
antibodies were used for immunbhistochemical stalnlng･All of
the NOS antibodies reacted in the inflammatory glnglVa･ It was
not clear wheather common　antigen or different　antigen
Bagments existedamong the 3 NOS monoclonalantibody･ It is
recognized that the NOS exists in the inflammatory glnglValarea
because all of the NOSantibody combined with inflammatory
glnglVa･ The blocking section which was treated by mouse lgG
for preventing non-Specific binding was slightly stained by FITC-
conjugated goatanti-mouse lg'S (針L)antibody･ In the
negative-control section, these were stained slightly by FITC-
conJugated antibody･ It was suggested that the each 3 NOS
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a.l Porphyromonas gingivaJis W50; b.- P.g. W83; C.- P.g, ATCC 33277;
d.- Prevotella interrTledia ATCC 25611; e.- P. i. ATCC 25261; f.一細菌なし
図4.日ト60細胞と歯周病関連細菌を反応させた後､蛍光物質(アクリジン･オレンジ
とエチジウム.プロミド)で二重染色した時の蛍光顕微鏡像
a.-P.g. W50 ; b.-P.g. W83 ; C. I P.g. ATCC33277 ;
d.-P.i. ATCC25611 ; e. -P.i. ATCC25261 ; 千. -細菌なし
図5. HL一組細胞にNOR4を歯周病関連細菌とともに反応させた時の蛍光色素(ヘキスト
33342 )染色像
a.l Porphyromonas gingivaHs W50株; b.- P.g. W83株; C: p.g.ATCC33277 ;
d.- PrevoteHa intermedia ATCC25611; e.- P. i. ATCC25261; f.1細菌なし
図6. HL-60細胞にNOR4を歯周病関連細菌とともに反応させた時に蛍光色秦(ヘキスト
33342 )染色像一蛍光用封入材使用
a.-p.g. W50株; b.-P.g. W83株; C.-p.g. ATCC33277
d.-P.i. ATCC25611 ; e.-P.i. ATCC25261 ; f:細菌なし
